Abstract-The basic situation of the coal industry production in Shanxi province was studied in this paper, and the transportation of coal in Shanxi province which was divided into the highway freight and the railway freight was studied. Then, the analysis method of synthetic degree of grey incidence was improved by the three-point estimate method in the program evaluation and review technique method in order to analyze the coordination of coal production and coal transportation more precise. The result showed that the length of railways and the length of highways are the key factors to promote the coal industry production in Shanxi province. And the mean of the improved synthetic degree of grey incidence of the railway transportation of coal and coal industry production in Shanxi province is larger than that of the highway transportation. More attention should be paid to the construction of the railways in order to promote the coal industry production in Shanxi province.
INTRODUCTION
Shanxi province is the largest coal producer in China. The capacity of coal transport has a direct impact on the coal sales and coal production. Therefore, the coordination of coal production and coal transportation was studied in this paper in order to promote the coal sales and coal production in Shanxi province.
The common analysis methodes of coordination include data envelopement analysis, principal component analysis, degree of grey incidence analysis, etc. Among those methodes, the degree of grey incidence analysis is an effective and efficient analysis method of coordination.
Specifically, the degree of grey incidence analysis can be divided into Deng's degree of grey incidence, absolute degree of grey incidence, relative degree of grey incidence, synthetic degree of grey incidence, etc [1, 2] . In order to make the synthetic degree of grey incidence more precise, we attempt to improve the analysis method. Specifically, the three-point estimate method in PERT [3, 4] method was used to determine the value of the weight coefficient θ in this paper.
II. BASIC SITUATION OF THE COAL INDUSTRY
PRODUCTION IN SHANXI PROVINCE As the data [5-11] shown in Fig .1 , in 2012, the coal industry production in Shanxi province reached 91333 ten thousand tons, increased 4.71% over the previous year and the growth rate decreased 13.02 percentage points. The average annual growth rate of the coal industry production reached 18.19% between 2007 and 2012 and the coal industry production showed a situation of sustained development in Shanxi province. 
A. Highway Transportation of the Coal and Products in Shanxi Province
Highway freight traffic of the coal and products:As the data [5-11]shown in Fig .2, in 2012 , the freight traffic of the coal and products in Shanxi province reached 38334 ten thousand tons, increased 9.48% over the previous year and the growth rate increased 4.63 percentage points. The average annual growth rate of the coal industry production reached 0.79% between 2007 and 2012 and the freight traffic of the coal and products sketched out a steady pattern in Shanxi province. 
B. Railway Transportation of the Coal and Products in Shanxi Province
Because of the constraints of data availability, and the coal freight volume is the main body of the railway freight volume, the railway transportation of the coal and products in Shanxi province was replaced by the rail freight traffic in this paper. 
IV. CALCULATION OF THE IMPROVED SYNTHETIC DEGREE OF GREY INCIDENCE OF THE COAL INDUSTRY PRODUCTION AND THE COAL TRANSPORTATION IN SHANXI PROVINCE
In this paper, the synthetic degree of grey incidence is represented by ρ ij , the absolute degree of grey incidence is represented by ε ij , and the relative degree of grey incidence is represented by r ij . For sequence data X i , the equations of calculating the degrees of grey incidence are as follows [12] :
As in (4), a, b and m are respectively the minimum value, maximum value and the most likely value of the weight coefficient θ.
As in (2) and ( We use Y to represent the coal industry production. And we use H1, H2, H3 and H4 respectively to represent the freight traffic(10 000 tons), turnover volume of freight traffic(10 000 ton-km), length of highways(km) and number of civil trucks(unit) in the highway transportation. Besides, we use R1, R2, R3 and R4 respectively to represent the freight traffic(10 000 tons), turnover volume of freight traffic(10 000 ton-km), length of railways(km) and locomotives of Taiyuan railway bureau (unit) in the railway transportation.
According to the primary data [5-11] in Fig .1 to Fig .9 , and the above calculation formulas, (1), (2), (3) and (5) 
V. CONCLUSIONS
As shown in TABLE I, the order of the improved synthetic degree of grey incidence of the four evaluation indexes of the highway transportation of coal and coal industry production in Shanxi province is as: H3> H1> H4> H2, so the coordination of the length of highways and coal industry production is the best, which is followed by freight traffic 、 number of civil trucks and turnover volume of freight traffic. Therefore, we should further increase the investment of the length of highways.
In addition, we can also see that the order of the improved synthetic degree of grey incidence of the four evaluation indexes of the railway transportation of coal and coal industry production in Shanxi province is as: R3> R4> R1> R2, so the coordination of the length of railways and coal industry production is the best, which is followed by locomotives of Taiyuan railway bureau、freight traffic and turnover volume of freight traffic. Therefore, we should also further increase the investment of the length of railways.
Moreover, as shown in TABLE I and TABLE Ⅱ, the mean of the improved synthetic degree of grey incidence of the the railway transportation of coal and coal industry production in Shanxi province is larger than that of highway. The capacity of railway transport is larger than the capacity of highway transport. So we should further strengthen the construction of railway transport in Shanxi province, especially the length of railways, the purpose is to promote the coal industry production in Shanxi province.
